Aim To evaluate the efficacy of a health promotion initiative on men's knowledge of testicular cancer and self-examination rates.
TESTICULAR CANCER is comparatively rare in the UK. About 1,900 new cases are diagnosed every year, comprising 1-2 per cent of all male registered cancers (Cancer Research UK (CRUK) 2002). However, the incidence rate has more than doubled over the past two decades and it is now the most common cancer among men aged between 15 and 44 (CRUK 2002) .
Literature review
Cure rates for testicular cancer are relatively high -more than 95 per cent if diagnosed at an early stage before the cancer metastasises beyond the testicular tissue (Dearnaley et al 2001) . However, while the benefits of early diagnosis are clear, evidence suggests that a large proportion of men remain unaware of the significance of the:
Early detection on survival rates (Thornhill et al 1986 , Singer et al 1993 , Khadra and Oakeshott 2002 .
Importance of testicular self-examination (TSE) (Reno 1988 , Vaz et al 1988 , Lechner et al 2002 .
Symptoms for which they should be observing (Barling and Lehmann 1999 , Ivaz 2002 , Chapple et al 2004 .
Although the efficacy of TSE has been subject to some debate (Buetow 1996 , Morris 1996 , Kirk 2000 , several authors have promoted it as a valuable and relatively inexpensive method of enhancing health awareness (Rosella 1994, Moore and Topping 1999) , assisting early detection of cancer and reducing treatmentrelated morbidity (Henderson 1988 , Cook 2000 , Dearnaley et al 2001 . Knowledge of testicular cancer risk, symptoms and correct TSE procedure is an important prerequisite for performing Promoting awareness and practice of testicular self-examination self-assessment (Neef et al 1991 , Rosella 1994 , Barling and Lehmann 1999 .
Deficits in men's awareness are reflected in limited levels of TSE practice, with studies reporting that less than one in five men regularly examine their testicles (Table 1 ). This presents a major concern for the timely detection and treatment of testicular cancer. Inadequate knowledge is an important factor contributing to excessive delays between men finding a potential sign of testicular cancer and seeking medical advice (Rosella 1994 , Chapple et al 2004 . Such deferral is critical given the poorer prognosis and more severe treatment associated with advanced stage disease (Bosl et al 1981 , Prout and Griffin 1984 , Dearnaley et al 2001 .
Aim
Check 'Em Out is a health promotion initiative devised by one of the authors (JMcC), which aims to promote awareness of testicular cancer and self-examination. Information resources, including shower gel sachets with printed TSE instructions, waterproof stickers and posters, are displayed in shower cubicles and changing rooms to provide men with information in a setting conducive to self-examination. In acknowledgement that men under-use health services (DeVille-Almond 1998 , Mills 1999 , Banks 2001 , the initiative is targeted at venues that men routinely visit (Lloyd and Forrest 2001) including leisure centres, health clubs and workplaces (Alderman 2001 , Davidson and Lloyd 2001 , Baker 2002 . This not only complements existing awareness activity in health settings, but extends information to a wide cross-section of the male population, reducing inequalities in accessing health information. This study evaluates the efficacy of the intervention in improving men's awareness of testicular cancer and rates of self-examination.
Method
The impact of the information resources was evaluated using a quasi-experimental, pre-and post-test design (Bowling 1997). Self-administered questionnaires were distributed to ten test sites before and after receipt of the information resources, and four control sites that did not receive the materials until the pilot was complete. The latter were non-randomly selected to be geographically distinct from the test groups (located ten to 20 miles apart) to prevent cross-site contamination, thus ensuring validity of evaluation outcomes (Bowling 1997 ). This design not only assessed the effectiveness of the initiative, but also provided evidence of other confounding factors and the non-specific effects caused by the pilot itself (Roethlisberger and Dickinson 1939, Bowling 1997) .
Baseline assessment was undertaken two weeks before the intervention to avoid interference with data (Bowling 1997). The post-test was undertaken four weeks after the distribution of resources. Three indicators were used to determine the impact of the educational intervention: levels of knowledge; intention to perform; and actual practice of TSE. Men's satisfaction with the resources was also examined.
Data analysis was conducted using the Statistical Package for the Social Sciences (SPSS) version 10.0 on all completed pre-test and post-test questionnaires. The analysis was undertaken to determine knowledge and TSE levels in the entire study population, rather than limiting it to men completing both questionnaires, to counteract problems associated with sample depletion and, in turn, sample bias. Frequency distributions were generated for categorical data, while medians and 25 and 75 quartiles were obtained for continuous data. Group comparisons were made using Pearson's Chi-square (χ 2 ) test (or the Fisher exact test when the cell value was less than five) for categorical variables, and non-parametric MannWhitney U and Kruskal-Wallis H tests for continuous variables to negate assumptions of normal distribution (Hinton 1999). All statistical tests were two-tailed and the conventional level of 5 per cent significance (P values of less than 0.05) was employed. Variables that attained a significance level of less than or equal to 10 per cent (P values of 0.1 or less) in univariate analysis were evaluated in multivariate models using linear-regression analysis. Consultation with the primary care clinical governance lead revealed that ethical approval for this research was not required, as respondents were not recruited from NHS databases or services. However, consent to undertake the evaluation was obtained from the management teams of all contributing agencies and individual participation was voluntary.
Results
Response rate and sample characteristics Of the 835 pre-test and 835 post-test questionnaires distributed to men attending workplace sites or leisure centres, 518 (62.0 per cent) and 356 (42.6 per cent) were respectively returned for evaluation (n=874). The majority (96.5 per cent, n=843) of respondents described themselves as white and about two-thirds (65.5 per cent, n=572/873 (not all men gave their age)) were aged Knowledge A five-item scale was designed to measure men's knowledge of testicular cancer prevalence, warning signs and survival rates associated with early detection. All of the items were included in the content of the information resources. One point was assigned for each correct response while an incorrect or a 'not sure' response scored zero. Correct responses were totalled to give an overall score ranging from 0-5. At baseline, the knowledge scores of all participants ranged from 0 (all answers incorrect) to 5 (all answers correct), with a median score of 3 points (2,4). No difference was noted between the knowledge recall of control and intervention respondents; both groups scored an average 3 points (Table 2) . Pre-test knowledge of one of the symptoms of testicular cancer and survival rates was high; 81.5 per cent (n=422/518) of participants correctly identified a lump as a potential symptom of the disease and 73 per cent (n=378/518) were aware that the majority of testicular cancer cases are cured if diagnosed at an early stage. However, considerably fewer respondents recognised testicular discomfort or heaviness and enlargement of one testicle as indicative signs of testicular cancer (40.5 per cent, n=210/518 and 39.8 per cent, n=206/518 respectively) and only 27.4 per cent (n=142/518) knew the age group most affected.
Post-intervention, participants who had been exposed to the Check 'Em Out information resources scored significantly higher than their control counterparts, despite the lack of difference between the two groups at baseline (Mann-Whitney U: Z=-2.46, P=0.014). In the intervention group, the median total score increased from 3 points (2,4) at pre-test to 4 points (2,4) at post-test (Z=-7.35, P<0.001). The percentage of men correctly identifying the age group most affected by testicular cancer, an ache and an enlarging testicle, increased by 14.3 per cent, 24.6 per cent, and 26.2 per cent respectively. However, no change was observed in the control group.
Although knowledge improved in the intervention group overall, post-test differences existed in the level of knowledge among participants. As at baseline, ethnic minority men, males under 25 or over 54 years of age and those who did not practise TSE had significantly poorer knowledge scores (Table 3) . Similarly, non-intention or uncertainty about how to perform TSE was also associated with inferior knowledge. Knowledge recall was also correlated to use of the Check 'Em Out resources. Intervention participants who had read the resources had higher knowledge scores than those who had not (4 v 3, P=0.010 Testicular self-examination Respondents were asked on both the pre-test and post-test questionnaires whether they regularly practised TSE. In addition, intervention participants were asked to indicate whether they intended to perform TSE in the future as a result of the Check 'Em Out campaign. Table 4 charts self-reported TSE practice before and after the intervention by study arm. At baseline, more than half (57.5 per cent, n = 2 95/513) of men reported that they regularly practised self-examination. No differences were noted in TSE practice between control or intervention participants. However, after the information was provided, the percentage of intervention participants regularly checking their testicles increased from 58.4 per cent (n=261) Although a difference was demonstrated in TSE levels between older and younger intervention men at baseline (Table 5) following the campaign, a comparative TSE practice rate was observed among men of all ages. However, even after the provision of information, knowledge remained a significant predictor of TSE practice. Intervention participants who performed TSE scored consistently higher than those who did not (see Table 3 , 4 v 3, P=0.001), perhaps confirming the hypothesis that knowledge is a key requirement to performing self-examination (Barling and Lehmann 1999). There was also good concordance between personal intention to perform TSE and selfreported practice; 76.7 per cent (n=181) of men who had a positive intention to perform TSE actually practised self-examination, compared with 36.4 per cent (n = 4 ) of those with no intention and 26.9 per cent (n = 7 ) who were unsure (Table 5 , P < 0 .001). Table 6 illustrates participant satisfaction with the Check 'Em Out resources. A total of 90.1 per cent (n = 2 83/314) of men had noticed the resources displayed in changing rooms and shower cubicles and the majority of these (91.9 per cent, n = 2 60/283) had read the information provided. Almost all of the participants (92.7 per cent, n = 2 41) found the resources easy or very easy to understand. Satisfaction with the content of the materials was also high. Nearly two-thirds of respondents (73.1 per cent, n = 1 90) felt that the quantity and detail of the information was appropriate and 82.7 per cent (n = 2 15) found the resources useful or very useful.
Efficacy of Check 'Em Out resources
Although all intervention sites were allocated plentiful supplies of shower gel sachets, post-test findings suggest that distribution of this resource was limited, with only 95/252 intervention men (37.7 per cent) actually using the sachet. This TABLE 3 finding is disappointing, particularly because the majority of men who received a sachet said that it reminded them to self-examine (83.2 per cent, n = 7 9/95) and 66.3 per cent (n = 6 3/95) actually performed TSE while using the shower gel.
Discussion
Knowledge In line with previous research, preintervention the majority of men were aware that a lump was a common symptom of testicular cancer (Millon-Underwood and Sanders 1991 , Barling and Lehmann 1999 , Moore and Topping 1999 and that survival was high with early diagnosis (Ivaz 2002) . This perhaps reflects the information emphasis of previous testicular cancer media campaigns and the fact that lumps are generally related to cancer development (Moore and Topping 1999) . However, men were poorly informed of the other warning signs of the disease and only a minority recognised that testicular cancer occurred most frequently in their own age group (Singer et al 1993 , Katz et al 1995 , Barling and Lehmann 1999 . This knowledge deficit poses a significant barrier to men acknowledging their susceptibility to testicular cancer and effectively practising TSE. Following the receipt of information, knowledge in the experimental group increased by a third, while levels in the control arm remained unchanged, indicating the absence of any Hawthorne effect whereby respondents become more interested in the subject area due to their participation in the study (Roethlisberger and Dickinson 1939) . However, the lower knowledge recall among ethnic minority participants and those aged under 25 years indicates that the intervention was less effective in educating these sub-groups of men, possibly signifying cultural or language barriers. Previous studies have similarly demonstrated lower levels of testicular cancer awareness in African- Lechner et al 2002) . The latter has been attributed to young people's preoccupation with other life events (Marsh 1991) ; their beliefs that they are impervious to harm (Elkind 1967); and their belief that cancer only affects older age groups, and, therefore, they do not need to avail themselves of prevention information and practise self-examination at their current age (Singer et al 1993 , Lechner et al 2002 .
The evaluation also demonstrated postintervention knowledge gaps. More than half of the paticipants could not remember the age group most affected by testicular cancer and one third failed to identify testicular discomfort or enlargement as indicative symptoms of the disease. The former may reflect an inability to recall information of a statistical nature (Lloyd et al 1999) or evasion of personal testicular cancer risk by projecting disease prevalence in other age categories (Singer et al 1993) . Testicular self-examination Before the intervention, just over half (57.5 per cent, n=295/513) of men stated that they regularly performed self-examination. This proportion is notably higher than those reported in previous studies (Table 1) , perhaps, as postulated by other authors (Barling and Lehmann 1999), reflecting an increase in awareness of testicular cancer and TSE practice over the past 20 years. Alternatively, the inclusion of older men in the study, who are more conscious of cancer and inclined to undertake preventive action (Singer et al 1993 , Lechner et al 2002 , may have inflated the TSE rates. Earlier research has demonstrated a positive correlation between increasing age and TSE performance (Singer et al 1993 , Wardle et al 1994 .
Post-intervention, the proportion of experimental participants performing selfexamination increased from 58.4 per cent to 68.3 per cent, while no significant change was noted in TSE levels among control participants. Furthermore, the campaign encouraged TSE practice among younger intervention participants. In line with findings of previous studies (Neef et al 1991 , Barling and Lehmann 1999 , Moore and Topping 1999 , men's knowledge of testicular cancer and self-examination was related to TSE practice. Both at baseline and post-intervention, knowledge was consistently higher among men who performed selfexamination compared to those who did not. This highlights awareness as an important precursor to undertaking successful selfexamination. As Barling and Lehmann (1999) assert: 'An individual usually needs to know how to perform a behaviour before they can determine the outcomes of the behaviour and before they can be confident in their ability to perform it'.
Pre-test (n=518) and post-test (n=356)* testicular self-examination by study arm
A significant relationship was also demonstrated between men's intention to perform TSE and self-reported practice, confirming Fishbein's Model of Reasoned Action (Ajzen and Fishbein 1975 ) that behavioural intention is a key determinant of overt behaviour. Satisfaction with Check 'Em Out resources The resources developed specifically for this campaign were well received and valued by participants. The majority of intervention participants felt that they were informative and easy to comprehend. This high degree of satisfaction may be attributed to the input of local resident Sefton men during the development of the materials and demonstrates the efficacy of patient participation in the production of healthrelated literature. However, only one third of participants received the shower gel sachet. This distribution rate is unsatisfactory, particularly because this resource reminded the majority of men to self-examine and two-thirds actually performed TSE while using it. The shortage in supply could have been attributed to infrequent distribution, perhaps because of staff's limited time due to competing work commitments, or some men taking an excessive number of sachets 
Study strengths and limitations
The study has a number of limitations. These include the use of a comparatively small sample drawn from two primary care trust (PCT) areas, and the non-random allocation of workplace and recreational sites to intervention and control study arms. This lowers the probability that equivalent results would be achieved in other male populations. An age difference was noted between the control and intervention study arms: control participants were older than their intervention counterparts. This may explain the apparent post-test increase in TSE rates among control participants. The depletion of younger men, who were less likely to practise selfexamination, from the post-test control sample may have inflated the TSE rate. In spite of the age difference between test and control study arms, it may have been more advantageous to pilot the efficacy of the initiative with the younger group at higher risk of testicular cancer. The moderate response rates, particularly at the post-test phase, may also reflect self-selection bias in the sample. Responders may have been more health conscious and motivated to participate in the campaign, as highlighted by the post-test control TSE rate, which in turn may overestimate the efficacy of this initiative. The sample, however, was representative of men at higher risk of developing testicular cancer and demographically appropriate for TSE education. The majority of participants were white and two-thirds were aged between 15 and 44 years, demographics specific to a greater risk of developing the disease. Additionally the pre-and post-test design reduced the likelihood of external influences, for example, a national media campaign, threatening the validity of the results thus guaranteeing that the study outcomes were related solely to the intervention.
Conclusion
The aim of the Check 'Em Out initiative was to raise awareness of testicular cancer and self-
